Nitric oxide modifies the sarcoplasmic reticular calcium release channel in endotoxemia by both guanosine-3',5' (cyclic) phosphate-dependent and independent pathways.
a) To determine whether decreased sarcoplasmic calcium release channel (CRC) activity is a mechanism by which myocardial contractility is reduced in endotoxemia; b) to determine whether nitric oxide modulates CRC activity in endotoxemia; and c) to examine two nitric oxide signaling pathways in relation to CRC function in endotoxemia. Randomized, prospective using a rat model of endotoxemia. : Research laboratory. Sprague-Dawley rats. Endotoxemia was induced by lipopolysaccharide administration. The effects of nitric oxide were studied using the highly selective inducible nitric oxide synthase inhibitor N-(3-(aminomethyl)benzyl)acetamidine dihydrochloride (1400W) and the specific guanylyl cyclase inhibitor 1-H (1, 2, 4)oxadiazolo[4,3-a]quinoxalin-1-one (ODQ). We assessed myocardial contractility, myocardial nitric oxide content, and guanosine-3',5' (cyclic) phosphate (cGMP) content. We determined CRC activity by calcium release and ryanodine binding assays. We followed these variables at four time points through the course of endotoxemia. We found that myocardial contractility and CRC activity were decreased in late but not in early endotoxemia. Furthermore, inducible nitric oxide synthase inhibition with 1400W restored contractility and CRC activity in late endotoxemia but paradoxically worsened these variables in early endotoxemia. Through the use of the guanylyl cyclase inhibitor ODQ, we demonstrate that nitric oxide acts through cGMP-mediated mechanisms in early and late endotoxemia. We investigated cGMP-independent pathways by assessing the oxidative status of the CRC. We found that in late endotoxemia, nitric oxide decreased the number of free thiols, demonstrating that nitric oxide also acts through cGMP-independent pathways. Nitric oxide has a dual effect on the CRC in endotoxemia. At low concentrations, as measured in early endotoxemia, nitric oxide stabilizes the CRC through cGMP-mediated mechanisms. In late endotoxemia, high nitric oxide concentrations decrease channel activity through both cGMP-dependent and cGMP-independent mechanisms.